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Abstract
Background: Pheochromocytomas are catecholamine secreting tumors of the
adrenal medulla chromaffin cells, however, when present extra‑adrenally they are
called paragangliomas. Paragangliomas rarely produce catecholamine in excess,
which is evident by clinical symptoms, urine, and blood biochemistry.Total resection
of these tumors can lead to complete clinical and biochemical resolution. This case
report presents the clinical features, radiological findings, and neurological outcome
in a middle‑aged female with a secretory paraganglioma.
Case Description: We present the case of a 34‑year‑old female who presented with
a 2‑year history of dizziness, flushing, headache, palpitations, and hypertension.
Her blood workup showed raised urinary catecholamine levels. Magnetic
resonance imaging (MRI) and iodine‑123‑meta‑iodobenzylguanidine (MIBG) scans
demonstrated a retroperitoneal mass located anterolateral to T11‑T12 vertebral
bodies reaching up to T12‑L1 intervertebral disc. The patient was otherwise
neurologically intact. She underwent resection of the tumor after alpha‑adrenergic
and beta‑adrenergic blockade. En bloc resection was achieved without neurological
complications. Postoperatively, the patient was initially hypotensive and
subsequently became normotensive, and on follow‑up, the patient had resolution
of her symptoms and was stable.
Conclusion: Secretory paraganglioma of the dorsal spine are rare and difficult to
excise, needs preoperative preparation with pharmacological intervention, good
operative technique, and postoperative care.
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INTRODUCTION
Paraganglioma is an extra‑adrenal pheochromocytoma which
rarely present as a primary cause of hypertension caused
by catecholamine excess. Paragangliomas mostly present
as lumbosacral intradural tumors.[1,4] Thoracic paraspinal
lesions are distinctly unusual. We present a case of a
functioning thoracic paraspinal paraganglioma in a woman
who presented with symptoms of catecholamine excess.
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CASE PRESENTATION
A 34 year old female presented with episodes of
dizziness, flushing, headache, and palpitations since the
last 2 years. The symptoms worsened on awakening,
especially in the morning associated with leg cramps
and mixed features of claudication that settled gradually
over the day. The past medical history was significant for
postpartum cardiomyopathy with an ejection fraction of
25%. On general physical examination (GPE), she was
a middle‑aged female of average height and build with
intact higher mental functions. Her vitals showed raised
blood pressure episodes ranging 220–180/110–150 mmHg
and tachycardia of 100–110 bpm whereas the rest of
the systemic examination was normal. Neurological
examination was also unremarkable. Laboratory evaluation
showed raised vanillylmandelic acid (VMA) (Serum VMA
levels 16 mg/dl, Urinary VMA/24 h 2600 ml/24 h).
Magnetic resonance imaging of the abdomen including
thoracolumbar spine with and without intravenous
contrast [Figure 1] showed a retroperitoneal paraspinal
mass measuring 46.0 × 36 mm right crus of the
diaphragm anterolateral to T11‑T12 vertebral bodies
reaching up to T12‑L1 intervertebral disc. It appeared iso
to hyperintense on T1‑weighted images, hyperintense on
T2‑weighted images, and showed heterogeneous contrast
enhancement. It was closely abutting the abdominal
aorta and displacing the IVC anteriorly. Bilateral adrenal
glands appeared unremarkable.
Radionucleotide whole body imaging with I‑123 MIBG
scan showed abnormal uptake over the right adrenal

region. The patient was referred to an endocrinologist for
preoperative optimization of blood pressure. She received
alpha‑blockade and beta‑blockade before surgical resection.
Because of the close proximity of the lesion with abdominal
aorta and displacement of IVC, vascular surgery was done.
A combined right‑sided transthoracic transdiaphragmatic
and retroperitoneal approach was made. The liver was
mobilized to expose the IVC, and caudal dissection was
performed to expose the tumor. Intraoperative findings
included a well‑circumscribed paraspinal lesion abutting
the body of D11 and displacing the IVC anteriorly. The
tumor capsule was freed of all bridging veins and was
removed in total. Manipulation of the tumor produced
hemodynamic instability and inotropes had to be started
immediately after removal of the tumor. The postoperative
course was unremarkable with no neurological deficit or
complications. Previous concerns of raised blood pressure
were addressed and the patient was discharged home; on
follow‑up, the patient has been recovering well.
The examination of gross surgical specimen [Figure 2]
revealed a well‑circumscribed, encapsulated nodular
tissue measuring 5.5 × 4.5 × 3.5 cm. Histopathological
examination of the cut surface showed a brown appearance.
Microscopic examination [Figure 3] revealed well‑defined
nests of cuboidal cells arranged in a “Zellballen” pattern
which were separated by highly vascular fibrous septae.
The individual cells had amphophilic granular cytoplasm
and rounded nuclei with discernible nucleoli. Brown
melanin pigment was also noted. Immunohistochemically,
these tumor cells were positive for synaptophysin and
chromogranin, whereas S‑100 protein stained the
sustentacular cells, yielding a diagnosis of paraganglioma.

DISCUSSION
Pheochromocytoma is a benign tumor (malignancy rate
of 10–15%) which arises from chromaffin cells with

a
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Figure 1: (a) MRI spine sagittal cut T2 weighted showing
hyperintense anteriorly placed paraspinal lesion extending from
D11 to lower border of D12; (b) MRI spine axial cut post‑contrast
homogenous enhancement and close proximity with inferior vena
cava (IVC); (c) MRI spine coronal cut showing lesion measuring
46.0 × 36 mm closely abutting the abdominal aorta and is displacing
the IVC anteriorly
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Figure 2: Well‑circumscribed, encapsulated nodular tissue
measuring 5.5 × 4.5 × 3.5 cm
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excessive catecholamine production and secretion. Most
tumors are localized in the adrenals (85–90%),[11] however,
15–18% of the lesions are found extraadrenally.[8]
Pheochromocytoma should be considered as a differential
in the evaluation of hypertension, arrhythmias, or panic
disorder in young individuals, as well as in the follow‑up
of patients with particular genetic diseases.[3]
Symptomatology secondary to catecholamine excess
includes hypertension (either sustained or episodic in
nature), headache, palpitations, sweating, and weight loss.[15]
Extra‑adrenal pheochromocytomas of the neural crest
derived sympathetic ganglia are known as paragangliomas.[5]
The initial diagnosis was based on the metabolites found
in the serum and urine. Biochemically, elevated levels of
one or more of the catecholamine metabolites are noted
in the blood or urine on initial screening test performed
in a clinically suspected case.[15,12] The sensitivity of
plasma metanephrine levels has been reported to be as
high as 100% compared with 82% for urinary and plasma
catecholamine levels (P < 0.005).[8]
Shin et al. in his case series on spinal paragangliomas
summarized MR findings as relatively well defined mass
with low‑to‑intermediate signal intensity on T1‑weighted

a

Paragangliomas have distinctive histological features.
Clusters of large polyhedral chief cells are arranged in
nests (Zellballen) surrounded by a delicate fibrovascular
stroma. The tumor cells exhibit granular eosinophilic
cytoplasm and round or ovoid nuclei. There is positive
staining for synaptophysin, chromogranin, S‑100, and
tumor‑specific antigen. Malignancy cannot be determined
with histological assessments, but is demonstrated by
metastases and invasion.[7]
Preoperative
preparation
includes
administration
of at least 2 weeks with an alpha blockade such as
phenoxybenzamine in addition to a beta blockade. This
is recommended to prevent consequences of catastrophic
chronic vagal tone suppression during surgery.[13] Our
patient underwent similar preparation.
Spinal paraganglioma are rare, with approximately 90 cases
reported in the literature.[2] Only eight cases of thoracic
primitive non-secretory paraspinal paragangliomas have
been reported in the literature.[1,3‑6,9,10,14] To the best of our
knowledge, only two cases of thoracic paraspinal secretory
ones has been reported and this is the third reported case
in the available literature.
Review of the literature [Table 1] shows two cases of thoracic
paraspinal secretary paraganglioma. Graham et al.[5] reported
a case of a 53‑year‑old female with a tumor within T12
vertebra and elevated urinary cathecholamine metabolites.
Similarly, Spector et al.[15] demonstrated another case of a
biochemically active paraganglioma presenting as a posterior
mediastinal mass in an 8‑year‑old boy.

b

c

images and intermediate to high signal intensity
on T2‑weighted images compared to paravertebral
muscles. Contrast‑enhanced MR images showed intense
heterogeneous enhancement,[7,14,16] which was similar to
our findings.

d

Figure 3: (a) Hematoxylin and eosin stained section (Original
magnification x10) showing well‑defined nests of cuboidal cells having
granular cytoplasm, separated by highly vascular septae. (b) tumor
cells show cytoplasmic staining for Immunohistochemical stain
synaptophysin (Original magnification x20); (c) immunohistochemical
stain chromogranin, positive in cytoplasm of tumor cells. (Original
magnification x20); (d) Immunohistochemical stain S‑100. (Original
magnification x20)

We present a similar case of functionally active thoracic
paraganglioma in a 36‑year‑old female who presented
with sympathomimetic features and raised urinary
catecholamine metabolites, which resolved after complete
surgical excision of the paraganglioma suggesting a cure
from the primary etiology.

CONCLUSION
Paragangliomas should be considered as an etiology
when treating hypertension in young patients, though

Table 1: Literature review in functioning paragangliomas
Year

Author

Sex

Age Location Signs/Symptoms

2003

Graham JJ et al.

Female

53

T12

2003

Spector JA et al.

male

8

T1‑T5

headaches, facial flushing,
and palpitations
headache, erythema, and
swelling of the hands

Surgical treatment

Follow‑up

Total

Normotensive, no neurological deficits

Total

Normotensive, no neurological deficits
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being rare can provide excellent postoperative results
after complete resection and an uneventful operative
course.
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